Environmental Setting
The Mississippi River Basin, which drains about 41 percent of the conterminous United States, is the largest river basin in North America ( fig. 1 ). It is the third largest river basin in the world, smaller than only the Amazon River Basin in South America and the Congo River Basin in Africa. More than 72 million people reside in the Mississippi River Basin. In addition, the Mississippi River Basin contains one of the most productive farming regions in the world which produces the majority of the corn, soybeans, wheat, cattle, and hogs, as well as a significant amount of the cotton and rice grown in the United States. Furthermore, the majority of all pesticides and fertilizers used in the United States are applied to cropland in the Mississippi River Basin. As a result of rainfall runoff and ground-water discharge, streams in the Mississippi River Basin carry suspended sediment, naturally occurring chemicals weathered from the soil, and contaminants from human activities. These streams, and much of the dissolved and suspended material in them, eventually flow into the Mississippi River and ultimately are discharged to the Gulf of Mexico. The water quality of the Mississippi River and its tributaries is an important regional and national issue. The land use and cultural changes that have occurred in the Mississippi River Basin in the 1900's have had measurable effects on the quality of water in the Mississippi River Basin. Because changes in land use and water quality likely will continue to occur in the Mississippi River Basin as agriculture production increases in response to the growing worldwide demand for food and fiber, it is important that a long-term program of monitoring, data analysis, interpretation, and reporting be implemented for the Mississippi River Basin.
Measuring Mass Flux
The choice of measuring mass flux (the amount of material that passes a set point) as the primary objective in the NASQAN program requires a relatively high sampling frequency. Additionally, the emphasis on flux characterization dictates that more samples must be collected during periods of higher streamflow.
The flux-based approach allows for the treatment of a river network as an integrated system. This approach provides data to describe and compare yields of non-point source contaminants across large regional basins, calculate loads to receiving waters, including offcontinent flux, and test regional models of the influence of land use on water quality. 
Station Selection
Eighteen NASQAN sampling stations ( fig. 2 , table 1) were selected at critical junctures within the Mississippi River Basin to provide the essential framework for understanding fluxes of materials within the basin and to the Gulf of Mexico. An important consideration for station selection was the influence of varying land use, and the presence of major reservoirs and input from major tributaries. Generally, stations were selected where significant changes in mass flux were expected, such as at confluences of major tributaries or at the downstream end of major reservoirs. 
Sampling Strategy

Preliminary Results
Fluxes of total nitrogen and total phosphorus for 1995 and 1996 from the Mississippi River Basin into the Gulf of Mexico show a distinct seasonality ( fig. 3 ), corresponding with spring rains in the basin and the annual application of fertilizers to agricultural lands. The fluxes of total nitrogen and total phosphorus are similar in distribution, although the total nitrogen peaks are sharper, and are controlled by flow. Disproportionately large quantities of total nitrogen and total phosphorus discharging into the Gulf of Mexico originate in the Upper Mississippi and the Ohio River Basins. The two subbasins contribute approximately 75 percent of the annual total nitrogen flux and 61 percent of the annual total phosphorus flux to the Gulf of Mexico ( fig. 4 ). Yet these two basins together only represent 32 percent of the drainage area in the Mississippi River Basin and 52 percent of the annual flow of the Mississippi River into the Gulf of Mexico. Further subdivision would be possible using data from all 18 NASQAN stations and would further identify source areas for these constituents. The Mississippi River Basin NASQAN Program is part of a national program that was redesigned in 1995 to focus on monitoring water quality in four of the Nation's largest rivers-the Mississippi (including the Missouri and Ohio), the Colorado, the Columbia, and the Rio Grande. In these four basins, the USGS currently operates a network of 40 NASQAN stations, and applies a consistent flux-based approach to characterize the transport of selected chemicals through the river systems. The climate, land use, soils, physiography, and population vary widely across the Mississippi River Basin. The annual runoff ranges from less than 2 inches per year in the western part of the basin to more than 50 inches per year in the southeastern part. Most of the fertilizer and pesticides used in the United States are applied to cropland in a 10-state area known as the corn belt (all or part of Illinois, Indiana, Iowa, Kansas, Minnesota, Missouri, Nebraska, Ohio, South Dakota, and Wisconsin).This area is used primarily for cropland and produces most of the corn, soybeans, wheat, and sorghum grown in the United States. In some drainage basins, particularly in Iowa, Illinois, and Indiana, more than 50 percent of all land is used for growing crops. Large numbers of livestock and poultry also are produced in the central part of the basin (Battaglin and Goolsby, 1995) . Furthermore, most of the basin's population of 72 million people reside in the eastern half of the basin. Contaminants, including sediment, nitrogen, phosphorus, pesticides, trace elements, industrial organic compounds, and sewage, originate from these many different uses of land and can have substantial effects on water quality in the Mississippi River Basin and the Gulf of Mexico (Goolsby and others, 1997; Meade, 1995) . 
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